Abstract. We prove that there is no non-constant Vassiliev invariant which is constant on alternating knots of infinitely many genera (contrasting the existence of the Conway Vassiliev invariants, which vanish on any finite set of genera) and that a (non-constant) knot invariant with values bounded by a funciton of the genus, in particular any invariant depending just on genus, signature and maximal degree of the Alexander polynomial, is not a Vassiliev invariant.
Introduction
Soon after Vassiliev [Va] introduced invariants of finite type (VI) [Bi, BL, BN, BN2, BS, Va, Vo] , it was realized that these invariants admit a much simpler combinatorial description in terms of chord and Chinese character diagrams [BN] . This connection was first established by the Kontsevich integral [Ko] . This approach to Vassiliev invariants opened many and crucial combinatorial viewpoints [CDL, Vo] , but it decisively fails to give much topological understanding of these invariants. Maybe the most topological results building on the diagram approach are those of [Ng, NS, S] .
Another way of considering Vassiliev invariants was initiated by Trapp [Tr] and continued by Stanford [S2] . It uses the polynomial behaviour of Vassiliev invariants on special kinds of sequences of knots. This principle was reintroduced and generalized in [St] under the name "braiding sequences". Although also combinatorial, this approach deals with knots instead of diagrams and so we hope that it can be applied for some more knot theoretical statements about Vassiliev invariants [St2] .
Following and hoping to motivate this aim, in the present note we give some, although small, applications of braiding sequences to genera and Seifert surfaces. We prove, 2 Seifert surfaces and braiding sequences that there is no non-constant Vassiliev invariant bounded on alternating knots of infinitely many genera, and as a consequence that any non-constant function of the genus, signature and Alexander polynomial degree is not a Vassiliev invariant.
Notation. For a knot K denote by g´Kµ its genus, by σ´Kµ its signature, by c´Kµ its (minimal) crossing number, by ∆´Kµ its Alexander and by ∇´Kµ its Conway polynomial. We work over the field of rationals Q. A knot K is braid positive, if it is the closure of a positive braid. Konts and diagrams are assumed oriented.
Seifert surfaces and braiding sequences
We start by recalling more explicitely and reproving differently a known result (see e.g. [Cr] ):
Proof. The Bennequin inequality [Be, theorem 3, p. 101] for knots says that for an n-string braid β ¾ B n withβ K, 2g´Kµ is at least the difference between the exponent sum β℄ of β and the number of (Artin) generators´n 1µ in B n : 2g´Kµ β℄ n · 1.
Hence if β is positive, β℄ is also the crossing number of β, so β has maximally 2g´Kµ crossings more than generators and hence maximally 2g´Kµ generators appear more than once in it (asβ is a knot, each generator must appear in β at least once). As all other crossings (i.e., crossings correspoding to isolated generators) can be eliminated (see [St3]), we obtain alter the reduction a (positive) braid β
but with any generator appearing at least twice in
¾ Remark 2.1 If K is a knot and K is fibered, then g´Kµ maxdeg ∆´Kµ maxdeg ∇´Kµ 2. Therefore, Cromwell's work [Cr] shows the proposition for any fibered homogeneous knot (braid positive knots are both fibered and homogeneous). Definition 2.1 For some odd k ¾ Z, a k-braiding of a crossing p in a diagram D is a replacement of (a neighborhood of) p by the braid σ k 1 (see figure 2) . A braiding sequence (associated to a numbered set P of crossings in a diagram D; all crossings by default) is a family of diagrams, parametrized by P odd numbers x 1 x P , each one indicating that at crossing number i an x i -braiding is done.
Any Vassiliev invariant v of degree at most k behaves on a braiding sequence as a polynomial of degree at most k in x 1
x P (see [St] and [Tr] ), and this polynomial is called braiding polynomial of v on this braiding sequence. 
Vassiliev invariants on knots of unbounded genus
Recall a theorem of [St] : We proved this theorem by considering the braiding sequence associated to a closed braid diagram and noticing that any polynomial is uniquely determined by its values on (sequences of) positive arguments only. But, in fact, it is possible to exclude finitely many tuples of positive arguments (see proof of theorem 6.4 of [St] ) so we obtain from corollary 2.1: 
¾
Alternatively, it the above arguments, it suffices the arguments to be all k for some k ¾ N. That is, we can push the exponent sum (called in [St3] "homology class") of the braid arbitrarily high, and applying the Bennequin inequality [Be, theorem 3, p. 101], we obtain corollary 3.1 as well.
But using braiding sequences the result can be somewhat sharpened. Proof. It goes along the same lines as the proof of corollary 3.1. It remains only to notice that we can restrict ourselves to values of the braiding polynomial on tuples of positive arguments with a sum lying in some infinite set of natural numbers. The genus of the surface of the Seifert algorithm (which is minimal) spanned by the braid closure depends only on this sum and the strand number of the braid, which is fixed by the braiding operation.
In the following we will consider more specifically surfaces given by the Seifert algorithm, so let us make the following definition. Remark 3.1 It is known, see e. g. [Ga] , that for alternating knotsg´Kµ g´Kµ. However, as observed by Morton [Mo] , in general this is not true! The fact that the surface produced by the Seifert algorithm in an alternating diagram is of minimal genus proves along the same lines a variation of theorem 3.2. When asking for primitive Vassiliev invariants with that property, again the situation becomes unclear, even for S 1 . However, in [St4] a positive answer is given forg instead of g. Even more holds -if P n denotes the space of primitive Vassiliev invariants of degree n and P n g the subspace of P n of invariants vanishing on knots of weak genus at most g, then dim P n g dim P n 1 as n ∞ for any g ¾ N.
Vassiliev invariants on knots of bounded genus
Our next statement addresses Seifert surfaces produced by the Seifert algorithm. 
¾
Admittedly, although a generalization of the "Liouville principle" [St, corollary 3.1] and the result of Birman [Bi] / Trapp [Tr] 
